The rat rDNA transcription unit extends 560-565 bp Into the spacer downstream of the 28S rRNA coding region. The site of 3' end formation 1s located 1n front of a conserved 18 bp sequence element which 1s repeated eight times 1n the 3 1 spacer between nucleotides +582 and +1767 relative to the 3 1 terminus of 28S rRNA. These sequence motifs are almost identical to the RNA polymerase I transcription termination signal (the Sal I box) that has previously been identified 1n the 3' terminal spacer of mouse rDNA. Interestingly, each of the single rat elements contains one or more base substitutions as compared to the murine Sal I box. Individual rat Sal I boxes were cloned and tested for their ability to Interact with the murine termination factor and to direct transcription termination. It 1s shown that five of the eight boxes represent genuine transcription terminators, while three elements contain certain point mutations which are not recognized by the nuclear Sal I box-binding protein and therefore are functionally inactive.
INTRODUCTION
There almost all of the spacer 1s transcribed as part of the primary transcript and thus the well-defined pre-rRNA molecules are the first semistable processing Intermediates. In mouse, on the other hand, we could demonstrate that pol I terminates transcription 565 bp downstream of the 3' end of 28S rRNA (3). An 18 bp conserved sequence element (designated Sal I box) which 1s repeated several times 1n the 3" spacer, functions as a transcription terminator. It 1s recognized by a nuclear factor which 1n turn directs the stop of pol I movement along the rDNA template and the release of pre-rRNA (4).
Recently the nucleotide sequence of the 3' terminal spacer region of rat rDNA has been determined (5). A comparison of the rat sequence with the analogous region from mouse rDNA reveals a significant divergence in the nucleotide composition beyond the 28S rRNA coding region. Most interestingly, several copies of a conserved 18 bp sequence element structurally analogous to the murine Sal I box motif are found 1n the rat spacer. Since both the primary structure, the localization and the redundancy are very similar to the mouse termination signal, 1t 1s most likely that the rat and the mouse sequence elements are functionally equivalent. However, there is one remarkable difference between the Sal I box elements 1n both species. Whereas 1n mouse the sequence of the eight boxes is identical, each of the rat elements shows single or several base exchanges as compared to the mouse consensus sequence (see F1g. 3). The availability of these natural point mutations enables us to study the functional Importance of defined nucleotides within this signal sequence. We show that the ability of the murine transcription termination factor to interact with the different rat Sal I box elements correlates with their efficiency to mediate transcription termination in a cell-free system.
MATERIALS AND METHODS

Plasmid Constructions
The plasmids pRT12, pRT123, pRTl-6, pRT7 and pRT8 originate from pRr22 ( We have used a heterologous system and artificial mouse -rat minigene constructs and demonstrated that the rat signal can functionally replace the mouse sequence. Termination evidently requires a trans-acting factor which binds to the Sal I box sequence and can be titrated with both mouse or rat DNA. Under the experimental conditions used termination functions only to a limited extent (see F1g. 2A). This is due to the fact that the factor is present 1n the extracts at limited amounts. Thus the chance that a given template molecule with several Sal I box elements will have bound both all the proteins required for initiation and more than one termination factor is relatively low. Therefore the termination reaction appears to be somewhat leaky. Complementation of the extracts with partially purified mouse factor eliminates read-through transcription and results in a preferential ter- 
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